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,QWURGXFWLRQ
,Q UHFHQW \HDUV WKHUH KDV EHHQ DPDUNHG LQFUHDVH LQ LQWHUHVW LQ ELRGHJUDGDEOHPDWHULDOV IRU XVH LQ SDFNDJLQJ
DJULFXOWXUHPHGLFLQHDQGRWKHUDUHDV,QSDUWLFXODUELRGHJUDGDEOHSRO\PHUPDWHULDOVNQRZQDVELRFRPSRVLWHVDUH
RILQWHUHVW$VDUHVXOWPDQ\UHVHDUFKHUVDUHLQYHVWLQJWLPHLQWRPRGLI\LQJWUDGLWLRQDOPDWHULDOVWRPDNHWKHPPRUH
XVHUIULHQGO\ DQG LQWR GHVLJQLQJ QRYHO SRO\PHU FRPSRVLWHV RXW RI QDWXUDOO\ RFFXUULQJ PDWHULDOV $ QXPEHU RI
ELRORJLFDOPDWHULDOVPD\EHLQFRUSRUDWHGLQWRELRGHJUDGDEOHSRO\PHUPDWHULDOVZLWKWKHPRVWFRPPRQEHLQJVWDUFK
DQGILEHUH[WUDFWHGIURPYDULRXVW\SHVRISODQWV
$OO SRO\PHU FRPSRVLWHV DEVRUE PRLVWXUH LQ KXPLG DWPRVSKHUH DQG ZKHQ LPPHUVHG LQ ZDWHU 7KH HơHFW RI
DEVRUSWLRQ RI PRLVWXUH OHDGV WR WKH GHJUDGDWLRQ RI ¿EHU PDWUL[ LQWHUIDFH UHJLRQ FUHDWLQJ SRRU VWUHVV WUDQVIHU
HƥFLHQFLHVUHVXOWLQJLQDUHGXFWLRQRIPHFKDQLFDODQGGLPHQVLRQDOSURSHUWLHV>@2QHRIWKHPDLQFRQFHUQVIRUWKH






DQG SK\VLFDO SURSHUWLHV RI ZRRG VDZ GXVW SRO\PHU PDWUL[ FRPSRVLWHV PDNH LW LQGXVWULDOO\ DSSOLFDEOH LQ
PDQXIDFWXULQJWKHUPDODQGHOHFWULFDOLQVXODWRUVPXOWLSOXJVPRELOHFDVLQJVDFFHVVRULHVKDUGERDUGVVZLWFKERDUGV
DXWRPRWLYHSDUWVFRQWDLQHUVXWHQVLOVHWF
$GGLWLRQ RI ZRRG VDZ GXVW LQFUHDVHV WKH ZDWHU DEVRUSWLRQ EHKDYLRXU RI FRPSRVLWHV WKXV LQFUHDVLQJ WKH
















2.2. Chemical treatment 
,QRUGHUWRNQRZWKHHIIHFWRIFKHPLFDOWUHDWPHQWRIZRRGSDUWLFOHVRQWKHFRPSRVLWHSURSHUWLHVERWKWKHPHGLXP
DQGFRDUVHSDUWLFOHVRIWKHGLIIHUHQWZRRGVZHUHFKHPLFDOO\WUHDWHGVHSDUDWHO\ZLWK1D2+VROXWLRQ)RUSURSHU





2.3. Preparation for compounding and casting 
0DWUL[PDWHULDOLHSRO\HVWHUZDVSXUFKDVHGIURPORFDOPDUNHW/LTXLGWKHUPRVHWW\SHSRO\HVWHUZDVVHOHFWHGDV








UHLQIRUFHG FRPSRVLWH FDVWLQJ ZRRG GXVW SDUWLFOH DQG OLTXLG SRO\HVWHU RI UHTXLUHG SURSRUWLRQ ZHUH WDNHQ LQWR D
EHDNHUDQGWKHPL[WXUHZDVVWLUUHGSURSHUO\WRJHWXQLIRUPGLVWULEXWLRQRIWKHUHLQIRUFLQJSDUWLFOH7KHPL[WXUHZDV




FRPSRVLWHV FRQWDLQLQJDQGZWRIZRRGSDUWLFOH6R WKHPDLQYDULDEOHVRI WKH WHVW VDPSOHVZHUHZRRGRI
YDULRXV VWUHQJWKVSURSRUWLRQRIZRRGSDUWLFOH DQGZWFKHPLFDO WUHDWPHQWRIZRRGSDUWLFOH VL]HRI WKH
ZRRGSDUWLFOHPHGLXPDQGFRDUVHVL]HVHWF
2.4. Casting of samples for tensile tests 
0RUHWKDQHLJKWVDPSOHVRISXUHSRO\HVWHUDQGHDFKJURXSRIFRPSRVLWHZHUHPDGHWKURXJKGLHFDVWLQJPHWKRG
)RU FDVWLQJ WHQVLOH WHVW VDPSOHV WKHPRXOG VKRZQ LQ )LJ D ZDV XVHG 3URSHUO\ SUHSDUHG OLTXLG SRO\HVWHU DQG
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5HVXOWVDQGGLVFXVVLRQ
3.1. Tensile Test 
7KH WHQVLOH VWUHQJWK RI DOO WKHSUHSDUHG VSHFLPHQVZDVPHDVXUHGXVLQJ ,QVWURQ8QLYHUVDO7HVWLQJ0DFKLQH DW D







3XUH3RO\HVWHU   
*DUMRQ5HLQIRUFHG   
.HURVHQH5HLQIRUFHG   
*DPDUL5HLQIRUFHG   





3.1.1. Effect of chemical treatment of wood particle on composite strength 
7DEOH  VKRZV WHQVLOH VWUHQJWK RI WUHDWHG ZLWK  1D2+ PHGLXP VL]H ZRRG VDZ GXVW SDUWLFOH UHLQIRUFHG

































3XUH3RO\HVWHU   
*DUMRQ5HLQIRUFHG   
.HURVHQH5HLQIRUFHG   
*DPDUL5HLQIRUFHG   








       
)LJ7LPHYHUVXVZDWHUDEVRUSWLRQFXUYHVRIXQWUHDWHGDQGWUHDWHGPHGLXPVL]H*DPDULZRRGSDUWLFOHUHLQIRUFHGSRO\HVWHUFRPSRVLWHV

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
,W KDV EHHQ IRXQG WKDW FRPSRVLWHVZLWK DONDOL WUHDWHG ILOOHUV ZRRG SDUWLFOHV VKRZKLJKHU WHQVLOH VWUHQJWK 7KH
LQFUHDVHRIWHQVLOHSURSHUWLHVLVSRVVLEO\GXHWRWKHIDFWWKDWWKHDONDOLWUHDWPHQWLPSURYHVWKHILOOHUVXUIDFHDGKHVLYH
FKDUDFWHULVWLFV DQG SDUWO\ UHPRYHV WKH UHODWLYHO\ZHDN OLJQLQ SRUWLRQ RI WKHZRRG SDUWLFOH ,Q RWKHUZRUGV DONDOL
WUHDWPHQW UHGXFHV ILOOHU VL]H DQG WKHUHE\ LQFUHDVHV WKH DVSHFW UDWLR WKHUHIRUH OHDGV WR RIIHU EHWWHU ILOOHUPDWUL[
LQWHUIDFHDGKHVLRQDQGGHYHORSPHQWLQPHFKDQLFDOSURSHUWLHV6RWHQVLOHVWUHQJWKRIWUHDWHGZRRGGXVWFRPSRVLWHV
SURYLGHGKLJKHUWHQVLOHVWUHQJWKFRPSDUHGWRWKDWRIFRPSRVLWHVUHLQIRUFHGZLWKXQWUHDWHGZRRGSDUWLFOH7KHWHQVLOH
VWUHQJWKVRI WKLV W\SHRIFRPSRVLWHVZLWKFKHPLFDOO\ WUHDWHGZRRGGXVWKDYHEHHQ LQYHVWLJDWHGDQGVLPLODU UHVXOWV
KDYHEHHQIRXQGE\RWKHULQYHVWLJDWRUV>@

7KH VWUHQJWK RI ZRRG SDUWLFOH UHLQIRUFHG FRPSRVLWHV ZDV REVHUYHG WR EH GHFUHDVHG IURP WKH VWUHQJWK RI SXUH
SRO\HVWHU,Q)LJWKH6(0PLFURJUDSKVKRZVDLUEXEEOHVLQWKHPDWUL[7KLVW\SHRIEXEEOHDQGZRRGVWDFNLQJLV




3.2. Effect of chemical treatment of wood particles on water absorption behaviour of composites





ZRRG SDUWLFOH FRQWHQW +HUH LQLWLDWLYH ZLOO EH WDNHQ WR GLVFXVV WKH HIIHFW RI FKHPLFDO WUHDWPHQW RQ WKH ZDWHU
DEVRUSWLRQEHKDYLRXURIWKHGHYHORSHGFRPSRVLWHV&KHPLFDOWUHDWPHQWFDXVHGWKHFRPSRVLWHVWRDEVRUEPRUHZDWHU
IRUDOOZRRGFRPSRVLWHV$EVRUSWLRQRIZDWHULQFRPSRVLWHVFDXVHVVZHOOLQJRIILEHUWLOOWKHFHOOZDOOVDUHVDWXUDWHG
ZLWKZDWHUDQGEH\RQGWKDWZDWHUH[LVWVDVIUHHZDWHU LQ WKHYRLGVWUXFWXUH OHDGLQJ WRFRPSRVLWHVGHODPLQDWLRQRU
YRLGIRUPDWLRQ$EVRUEHGZDWHUFDXVHVZHDNHQLQJRILQWHUIDFLDODGKHVLRQDQGK\GURO\WLFGHJUDGDWLRQRIERWKPDWUL[
DQG ILEHU >@7KLVPHDQV FKHPLFDO WUHDWPHQWGHJUDGHG WKH FRPSRVLWHV LQ WHUPVRIZDWHU DEVRUSWLRQ ,W KDVEHHQ
PHQWLRQHGWKDWFKHPLFDOWUHDWPHQWPDLQO\UHPRYHVWKHOLJQLQSRUWLRQRIWKHDVUHFHLYHGZRRGSDUWLFOH,QJHQHUDO
OLJQLQEHKDYHVDVJOXHLQWKHZRRGILEUH'XULQJFKHPLFDOWUHDWPHQWWKHK\GURSKRELFOLJQLQSRUWLRQRIWKHZRRGLV
VHOHFWLYHO\ZDVKHG RXWZKLFK FDXVHV H[WUD SRUHV LQVLGH WKHZRRG SDUWLFOH >@7KHVH QHZO\ FUHDWHG H[WUD SRUHV
DFFRPPRGDWH PRUH ZDWHU GXULQJ WKH ZDWHU DEVRUSWLRQ WHVW 6R FKHPLFDOO\ WUHDWHG ZRRG SDUWLFOH UHLQIRUFHG








SDUWLFOHV DUH IRUPHG DW GLIIHUHQW ORFDWLRQV WKDW DUH UHVSRQVLEOH IRU ZHDN ERQGLQJ 6R WKH FRPSRVLWH VWUHQJWK
JUDGXDOO\GHFUHDVHVZLWKLQFUHDVHLQWKHSURSRUWLRQVRIWKHZRRGSDUWLFOH
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